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Abstract

Objective: To investigate the changes of the cognitive function and the low frequency oscillation
amplitude (fALFF) of the whole brain fraction of the patients with mild cognitive impairment (MCI)
with mild cognitive impairment (LOD). Methods: 25 patients with LOD were selected from outpa-
tient department into the group. They were requested to determine Mini-mental status examina-
tion (MMSE), Montreal cognitive assessment (MoCA), Revised neuropsychological test battery
(NTB) and Resting-state function magnetic resonance imaging (rs-fMRI) when joining the group
and one year later. Finally 22 cases were completed including LOD with MCI group (10 cases) and
LOD without MCI group (12 cases). The values of cognitive function and fALFF before and after the
follow-up were compared with two-paired sample t-test. Results: In LOD with MCI group, MoCA
replication graph, continuous attention, and NTB digital width test comparison between when
joining the group and a year later has statistical significance (P < 0.05); while LOD without MCI
group in auditory learning test 1 and associative learning test 2 has statistical significance (P <
0.01). LOD with MCI was followed up a year later. The comparison of fALFF values between the
right frontal gyrus and the right frontal gyrus was statistically significant (P < 0.05). The difference
of the fALFF value (P < 0.05) was statistically significant when the LOD was not in group MCI pa-
tients, compared with the left occipital back in one year, the back of the two-lateral frontal gyrus,
and the back of the left side of the left. Conclusion: Sustained attention obstacle is the main cogni-
tive change accelerating dementia of MCI with LOD patients, and at the same time the right pre-
frontal function is the phenomenon of vicarious activation; in return, fALFF decline in the left side
of the pillow last time in the bilateral frontal, top left on the top of the back/next/precuneus in mul-
tiple regions heralds that patients of LOD without MCI have the potential risks transferring to AD.
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HE

B B 3T & BT RE (LOD) AL 32 B A SN ThAE 1R 35 (MCI) B3 B 5 — A 1 Th B8 & 28 2 BUR SR % 3=
W8 (FALFF)Z84k. 7ik: 2 RENLEELODEE 256, HHENEARNN—EEHTH S ERRESES
(MMSE). Z4FFI/R NP ER (MoCA). BT EHIBEMZ LEMNA(NTB) A L # B SRR E,

3t FIDPARSFABMH AR BE VI Bl B &N ALFF{E, —4 )5 2RbE 226, HHLODEEMCIZ (1041),

LODAFEMCIA (1241), RAVIECX A RIS L& HBE VTR 5 & TUA M TIGE, £MALFFEER. 4
BR: LODAEMCIAF ANAR A —FEFEMoCARHI B, FEER. NTBE R Bl EERASIT%
B X (P<0.05), TILODAfEMCIAZENTBYr B PI% 1. B IM B2 ERAF EEL T ERE (P
< 0.01) . LODFEMCLEE N AT | LEbE v —4F e A M _E B fALFFE L = R A iR (P < 0.05) .

LODAFEMCLEE NART . WWEFE —F AN E . S+ EE. ZWTH B /TR F 5 /824
fALFFE B ERA LRI ER (P < 0.05). £ib: FrEERBEEEIMELODEMCIEH MERFELKE
EON AR, RN AR R A REEEENISR, Z0FFE. DS EE. ZNIR _EE/
THF [ /HERT 42 /M X I FALFF T [ FiRE LOD A EMCLE A M ADR A i 7E XU .«

X 5in
BRRIMADEE, INKIThRE, 2BEMIRGIRE, #ES
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1. 5|18

W & 1 AR AE (Late-onset depression, LOD)~ #2 B\ A1 2 g 4515 (Mild cognitive impairment, MCI)#
B 7R 2% 1 2R3 (Alzheimer disease, AD)AF1E 5% L RAC R WA . A 538 (1A IARREIR 2 MCI
B DL RORE FLRE I MCT 835 13k 2 i R 1 B IJH:%%T[‘]%JZ ZX LOD ff MCI &3 #4718 At
T, BEATHROR I, ARG ROR B B I TR o R 20 P E AL, LOD £ MCI B E A
BEAINFN DI RE ) T B S B IR B2 ML R S AT DI RE . TS R ALK R RE[2]. (BRI O H A
D58 TV S I W o T R IR S AR 4K, 72 4] T LOD A2 75 23 i3k g i o (1 HE A P A BURR 1 B AR BN RIBR .
F T 5 BT RERE LR (resting-state function magnetic resonance imaging, rs-fMRI)H; AR 1 43 BUE AR
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PRI (fractional amplitude of low-frequency fluctuation, FALFF)F 4347 J5 2 T S i K i Joy #4028 T E & P
TESERAE, fALFF 3455 0 B G X % a5 M8 &, ALFF 3855 i B oo 2 B30H], 7580 RRE[3]. AT
FOH UK 20BN S FALFF 8045 70 7 77 A0 455, X LOD £ MCI (B BT — BTy, SRR
T AR A EN AR 2 AL, BT I B R G &R, R BRI R R (T, N RE G R R SR AR
S TR o

2. WHE55®*
2.1. W&,

2014 4 8 H~2016 A4E 2 H A, £ Bl A8 DORS o AR ol T T2 B LE #% LOD &, A
T AT RAEIA S AEW R IS RN 25 B, Hd 5 14 61, 211 g, b5 14 1, 211 i,
PR 69.92 +5.34 %, KIGFERY 60.92 +10.32 H, “FIIWFE 74.56 £119.71 H o NAbR#E: F#% > 55;
i (ICD-10 ¥E# 54T ABRERG 7328 HERRE S WidsdE, H ' ATERE )8R (ADL) <26 7o X472
WA, RHEMZERGRE, R, SIS Abiars, #—PHBILETaE g RIA
SRV B0 SRR, G LA (R A 0 S oL RS, IS S A B RR AR L VitB12 K HURBR DI REIC T,
BRSNS AS M FH 505 B AP L BORE #B000 52 s BRAM™ H KA 52 o MCTiZ Wi k4R Peterson S54 tH IRIFRHE[4]:
@ FAEHEFHFAC, FKBBONE ARMERICZ EYR: @ 0120050 B GHIE T 56 AN SCA AR B2 DT RC ) E
XPHR LS AMbRHEZE s @) SN HI o G0 B R B S S BRIV AT R 1 58 B % (clinical dementia rating, CDR) 0.5
45s @ —MENRITIREIER :; ® HEAIEREIRFFIER; © BRIMERSTA AT DL 200 2 fE 25 8L 1 R4k
kst . —4F )R 3 Gl IR M s, Lo 22 fl, Hh 3 1440, 4« 8%l. LOD £ MCI 4, 3t
10 1, ~FRIFERFRIEZ) AN 65.70 (5.44)%, KIAFRET 58.40 (13.48)H, ~FHifE )y 94.00 (168.50)H
LOD Ak MCI 4, 3t 12 4], “FHERGRIEZE)N 66.25 (5.89)%, KIRHER N 62.33 (7.67)H, “FHIHE
9 68.58 (84.02)H, WAL ES . RINFRE . TFIWTEEFBH LG 52 (P <0.05), BFFLT 2014 4F
7 H 16 HAM AR B DO o DA R OB 2 i 24l , 2B X BB At a1 .

22. ARFE

2.2.1. &

XERTE X RAENLRS . BEVT — 5 @A T ORI ThRe Al : 1) 187 5 35 BE S #1UIR A5 K 2 (mini-mental status
examination, MMSE), %&£ H Folstein %[5 11, BHEM. idfZ. 1HE. B85 W0, SHEFEE
&1 AN, B 30 . 2) FERFFIURIAEIPEAL K (Montreal cognitive assessment, MoCA), & H
Nasreddine Z¢[6 ]9 % MCI it LB, GRFEMTEPATEESD. . idi. dE. EFHm. R
B, GEIRIEIZ M 8 T FIAEIHY, 2 30 0. WRZREZHEFER < 12 4, ENER
BTy, RIERZBEEERN RS, B =26 70 RIER . 3) BilgiTE sl EAE T L EBEIT S NTB [7],
AAECLFNAE: B BRI 1 AT 2. 2 ArTaE 0~24 J3s Wradinlyl A S BP 2 AR . 4y 8 N
grs BRAR SIS ALHE 2 5y (F SR HRIBAR) A A XE (TG S IR IR AR BonT 18] % 6 %F o 25 5 i3] 11 0.5 73, I HE
fIElTE 1 43, W4 27 43 PRSEHRA DRGNS : BFEDhREIC R, 1E IR FiIA. VLB AHERE, 155
WAATENN; FHIREE: W 21 70 FIROREREL
2.2.2. ¥4

B NZL) LOD &35 48 B ik 8 1 To 2 O i Pt SR 7R EAT BT AR 259897, JFEE NG BE T — 4
JEEAT DU RN B R (HAMD) [8]: 24 TiiE5).
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2.3. HEIREE

2.3.1. BN
BT 25 3548 3.0 T(GE, HDXT)i#E 5 MRI % RS, K 8 1@ 18 kMBS 2% Bl AT 433 o
S AT H T B4 .

2.3.2. fMRI 334

£ GE HDxt 3.0 T MRI 54 J¢ 8 18 AH 45 05 51 Sk i 2 el K 52 MIRT #ds . 1R, WE dk i OR3P H
Fhb, BERMEE, JRERFEAZ). Rs-MRI FH#IHERE 210 ANFE S, HRSECy: AKFRML, HiF
M PAT TRl G iER:, ERERE(TR) = 2000 ms, [AI3HS[E(TE)=30 ms, /2% =33, % =64 x 64, L%
(FOV) =240 mm, FHHEME =90° , ZE =4mm, EAFE =0 mm.

1) BfELHE

7£ Matlab R2012b *F- & A I & .4 fMRI $4f 40 B2 B F-(DPARSFA) v2.2 (http://www.restfmri.net) #f
JRAGEHE AT AL R, B T 25 AR AT IO v F 2 (A AL, BZRVEIERe, RSEN, ZHBREE. Bk
THE A RN 5 R FEARAR Y 26 AMARRAERS 8751 _ERIFRYE, 15 2% 40k 2 1R R 30(Kendal’s
coefficient of concordance, KCC). %A J& LATEMAZ ) KCC B R LA i Fir k3= KCC 1I3ME, 18 2bs#ElL
] fALFF.

2) Gk

ST SPSS 16.0, X LOD £ MCI HAIALE MCI A FIFEES . KW FES . AR AT sk
A kg, ABEVIRTE AR AN ALFF [EE TN A t K558, BLP < 0.05 INAZEREA ST
3. &R
3.1, FRANGERY. BE—F R AELL R

LOD ff MCI H T NZHB FI—4F 575 MoCA EHI Y. RreiEE, NTB #7 R Z R A%
TR (P <0.05), 1] LOD AN MCI 4H7E NTB Wraw 7 2Jillse 1. AR 2JIES 2 LA E R A BE gt
RN (P<0.0D). W#E 1.

3.2. LOD £ MCI £& A}, Bfii— /R fALFF EER

BT BRI SR A AR m], N, P BE U — 4 J5 A4 AR I 9] FALFF {3 Lh iz A 4eit
FEN(P<0.05), —FJEBRANARTHE, W& 2.

Table 1. Comparison of cognitive function between patients with and without MCI and one year after follow-up (X £5)

#* 1. LOD 57 MCI BENERT. FEIT—FERINATIRELL R (X £9)

iERpiREDf — )5 tfH P
LOD ff MCI 41 MOCA X il EJE 0.36 £ 0.50 0.73 £ 0.47 2.390 0.038*
MOCA FF&Rii 0.91+0.30 0.45+0.52 —2.887 0.016*
NTB %57 B I 5 13.55+3.08 14.73 £ 3.04 2.448 0.034*
LOD A MCI 4 NTB Wit 2 15 1 3.42+1.38 450+ 124 5613 0.000%*
NTB BAAE 2 14 2 1.58+1.39 2.45+1.40 2.730 0.000%*

WE: *P<0.05, **P<0.01,
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Table 2. Comparison of whole brain sfALFF between group with LOD and MCI when they were enrolled and one year after
follow-up

%< 2. LOD ¥ MCI B2& NHERT. M —FE 2N sfALFF 4H[8]ELE

MNI
i IX. BA 43X K14 t{H P
X y z
A5 A L = 3 6 54 23 5.9347 P <0.01

5.93

5.49

5.04

-6.65

Figure 1. The yellow brain area is the right frontal frontal gyrus, and the value of fALFF in
LOD patients with MCI is higher than that in the group after one year (P <0.05)

1. HEERXEZEAMNE_EE, LOD £ MCI & —4J5 fALFF B NERFHEP < 0.05)

3.3. LOD "¢ MCI BE AR, FEiF—EfS fALFF {&EELE:

P 2 o o DX BN S A e [l U A b el A T Rl /T5CR [R1/BRET . LOD ASEE MCI
BN EER TS A RE R R AR B R, AT E/TR R BB R fALFF {1 b R
Bt (P <0.05), —FEBRNHAR TR, W73,

4. THg

T RS [R R A A AT R I, A1 XA MCT 3 B HMAIRAE ZE03 26 71K 29.9% - Delis S5 [ 9] 5T & 30,
LOD Fl MCI 3L #81k 35%. — &% MCI 1) =R Vi F0UE S 1 MCI /2 24 810 R PRI OK A, oo
RREFRRERTIEFMNBEZN, JFEBHZI0Z. EF . R E4ERHATIhEEE N A ThEE KT
B FPE[10]. ABFFLE LOD B3 35 MCT 253 LU E MCT #, 47 NI —ERIEEE, W2
F HFAFIThEEAR AL, KB LOD £ MCI 4H7E—4F 5 MoCA FREE RSB NAR N, 1Mi—4)5 MoCA &
HIEE . NTB H7) BB N BT, SR — RV icIZ. $ATThRER B, iR heekk
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2.26

-6.64

-7.34

Figure 2. The blue brain region is the left middle occipital middle back, bilateral frontal frontal gyrus, left superior superior
gyrus/top inferior gyrus/precuneus. The fALFF value of patients with LOD with MCI is lower than that of the group after

one year (P <0.05)

E 2. IEEMXEZAMePE ., g+ R, 2R EE/TR T E/A#ER, LOD # MCI BE—4f5 fALFF ER

NEBBTTRRE(P < 0.05)

Table 3. Comparison of whole brain sFALFF between group with LOD without MCI and one year after follow-up

% 3. LOD A" MCI BENBERT, BEiF—F 520K sTALFF ¢H[8ELER

MNI
i X BA 77X

X y z

Fe AL A 18 -21 -93 15

XU E A [5] 10\1 0 63 15

LA TR L [50 /00 =1 /482 i - 7 -33 -33 39

K 1

286
233
539

t A P
—7.3441 P<0.01
—5.7089 P<0.01
—-6.4511 P<0.01

T REE&% . Butters SE[11HFFCRIL, AIANIDIRERIE 102 SFMARIE B8 R LA RE = A Priics, (2
A REBRIEF KT, FrAlRICIZMPATIIRE, AT TTAERSCHF 17 Eiddhig. DIMEAWIEIAN AD &
HAE R IR BUE R AT, ERGEAICIZ)E AD B S AR E[12], T IASHT IT S B A R AR
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RS, JEME LOD £ MCI B2 i R A 2 BN, A 3T MCL R A 81k, )
4 LOD A MCI 417E—4F J5 NTB Wit 2 )56 1. BRAR A I 56 2 S5 Nt BT, $R1CIZ I REAS
B S, el RALSF- 2 — DR B T IEA 2 BT A 1) LOD #i2s i R 542

FRZ2 O BRMALE T LOD £ MCI B35 i R AR —Fh FPPAN, 1A B 20U e Bl Je 0 i 1) e
(1) L IARAARDL, rs-fMRI H1 ) FALFF 2347 7572 0] AR AMX — A & o T fALFF 4347 77 (%) LOD £ MCI
B RS D R AR A 1 RE SCRFATIR AR E5 5, Ak, Awtgeae—P i 7R 5T, U3 LOD
MCI 35 BT Bk e i R R B4 EAE , USSR R AT 1R 0

TR, CHE Bh 22 A B R S T RE X IFAH 25 6 773, Michael Koenigs $2 H¥s BT A X 381 73 A
AN B R N BT A R, A R B HE A R B DU A bR, R B B B R BRI E S, 5
MHZENRTIX . BHHR X DA R T A0 7 2 SR % 4, e R B A STAR . PATIRE, AHE4ERHRE TIE
WCAZHIANZ, B EBAT N, B E R3], a5 SR, SN RTET ThEe S5 T
RE A HHISRE DA D) e 45 55 00 A Th RE R BRAERE [ 14]0 PN SE[1STRFFT 20~59 S HIARE B# 2 8 JIGRYT, A
RIAT ALFF #0697 AT &, F DAPPN U Al 26597 8. AR i 45 R 2R —4F J5 LOD £ MCI 401045 1
L 18l FALFF EB AR T, BT P26 &, ALK )RR IR & 5 A7 7R R B /2 AN AL 2% 18
o JEIFZE[16]0F 7 R DU SR MCI BE R4 ALFF 8 EH 24 NS, MCI BEHATICIZAE S,
B S i X A A RS RN I, A I R XS R B ) — R RS . BEFE MCI 9] AD R, AU X
() ALFF J& 55, #5380 PR, X258 R A G 27, LOD £ MCI A A1 3k e rfr, HUaivaR 26 {5 43350 40 3
TR DR A BT es, (R TGVE e B D BB A R T, A7 M0 G D RIS ISR, IR A T BE
SRAEPATIHBAT B, Bt Ihae kA TAEE, A AU SRl [17]n ke, RIMA DhRekeagns, A
THEFFERIAT NRIL, SEIX 2 HILEE 2 03, LI EUK P ARUS N H 5, AT I Th e
T B B K B (0

AT 55— MEAF I 45 F 2, LOD ANEE MCT 5 R ZRCAZ T BE BT 3 2% > I 56 A AR 2% ST 56
fE—ERE Vi 2 EFHERFER, fALFF 4R 52 &, RO T AL E . XU EElL 22Tz =y
T [l /B2 A 25 2 AN X A 2 RS SN T BB . Greicius Z5[18]1H rs-fMRI %l 1 i 248 T ELIAM
#%(default mode network, DMN)HAFSE, GFE T AR A0 A B FIMFT A B LR M. TR
I DMN [ I e AD (B A B A %V C R . Wang S5[ 19K, AD 35 DMN X [X & &
FEAE] 12 XIR ) D REEFE T B o AT 7RI AD B AT T ALFF S35 /K[ 19]. A 58 H ALFF
(N P4 EEIRATT LOD A MCI 3512420 Ae it vl e R i ar 2576 TR G, 5V A DG X (1)
H RAPLIE SN R BTN BEASEE MCI ) LOD 4K IH B 17 AD 5728 (1) XU

g LATR, I — AR R U SR IR E B REAT A NI LOD £ MCI HR % [l R S A0 1) 32 B0 K
Ak, F2 T rs-fMRI ) fALFF 4341 7532 S04 (0 A 200 i o e A AR BEEE LS, 5198 LOD A MCI
BN TR — A =T, AR E L XA Rl 2R T [T [ ARG A 2 AN X
fALFF RPN T7R#E LOD AfE MCLEFE A 1) AD FAR 19875 KUK, 7] WL rs-fMRT 45 5 ] ST f 8.0
PRI AL, v RLR sl LOD AMfE MCL B M D LS00, X R AT s AL, R
9 AD B SSRGS A T IR E T TH RS o ARBF SN R 2 AAE T REAR AR /DN, S5 R E %,
Un L — AU T REHE SR A 22 U, A B HIAAE S R N B AR O R R . A SR T IS BT K
FEACE DL — D4R B LOD B AN D) RE AN X # £ 0 iE B K &R o
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